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One of the most uncertain aspects of the determination of the temperature distribution in oxide· fuel pins is the conducta.:1ce of the fuel-cladding gap. The gap conductance is generally taken to be the sum of heat transfer by conduction via contact points be-
tween the.two rough solids and by conduction through the gas in . '
the remainder of the gap. The latter· term is given by:
wher.e k is the thermal conductivity of the gas and o is the thickg . \ ness of the gas film (in the case of a closed gap, o is proportional ' t to the sum of the mean roughn~ss heights of the fuel and cl~dding) .
The quantities gc and gf are "temperature jump distances" which account for the discontinuity in temperature between the gas immediately adjacent to the solid and the solid proper. Formulas for g were first worked out by Knudsen in 1911, and the der~vation as reproduced by Kennard (l) yields: Pag2 2
where y is the ratio of the specific heats, Pr is the Prandtl number and A is the mean free path of the gas at the temperature and pressure in the gap. The parameter a is the .thermal accommodation coefficient, which reflects the completeness of energy exchange between the gas and the solid.
If a stream of gas molecules at temperature T. impinge on a solid at temperature T and The method by which this curve was obt~ined was not explained, nor , In view of the absence of data on this parameter, we have measured a of helium and xenon on stainless steel and uo 2 . The method, which is described in detail in reference 7, utilizes the vacuum apparatus shown in Figure 1~ A molecular beam of the gas is pro-.
duced by effusion through an orifice in the end of the tube on the left hand side bf the drawin~~ mechanically chopped, collimated by a hole in the vacuum chamber wall, and strikes the hot solid. A small portion of the reflected beam is detected by a mass spectrometer located in the third vacuum chamber.
Th~ periodic signal generated by the beam of reflected molecules ,.
passing through the mass spectrometer is processed by a lock-in amplifier. This instrument determines the difference in phase between the mass spectrometer signal and a signal obtained from The experimental' values of aHe are comparable to that utilized in reference 6 which, however, does not account for the significant temperature dependence shown in Figure 2 . At all temperatures axe from the correlation of Godesar et al (6) is significantly higher than the observed values.
-Work done under the auspices of the U. S. Atomic Energy Commission .
• FIGURE CAPTIONS
1.
Apparatus for determining thermal accommodation coefficients by the lock-in detection of modulated molecular beams scatter~d from the solid.
2.
Point thermal accommodation coefficients of helium and xenon on stainless steel and uo 2 for two sets of incidence and reflection angles.
